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hydrogen-peroxide ( RO, ) soluriorT^ uieda* ^SuST } , t ^ qu „ e ' m wlnch ^""us amine and 
in SiO, films are o Ued ff aW*^ %fi^j£^£^£™ 



Introduction 



^JS^,(C7^- ( Al ) is difficult. a 
formation of the Al MnSLslmd the S^.^f ! "S^ 0 ^ 00 technology for the 
problems of the scratch ZS T^mX^J^^ , m Si0 * fUm ' W '- However, 
caused by abrasive in the polishing lfautU stii reS£ h P^^ontamination, which are 
the abrasive removal from meTa S h , t iZ ^ l e i \ RCA cleanm 8 was useful for 
washing process was insufficteat Kmo^Hf ^ *" A1 surfacc - A water 
particles/cm 1 were detected after the waK ^hus \ a, P ^ eS> more ^ 170 
referred to as an Abrasive-Free. C^nlfe^ is 

Characteristics of the AFP 

Fig. ftm "XZ -^^S!^^-- ~ "A -ludons ( 
measured. When the HA and ^^i7ol^ ^ ^L^ gtS m . the sheet resistan <* 
rate increased very much and reached^ N ^Kn^S^ ^ ^ ^ A1 Polishing 
( Fig. 2 ). The Al polishint ta J Wh ^ ^l" 1 of about A/miS 
chemical factor ) and wkh tacreasmo tte ™ikh£? mt f asu, 8 * e concentration ( a 

the AFP as a kind of Si (^) uKte aE"^ h ""i^" 1 faCtor >■ indicative of 
the other hand, the Al film washed I Stfy ^TL^Z?! ^ W,% !° 2 ™» onl y. « 
which was too small to use the Al meX^fn la^ticX 50 A/min, 

HA solution only because of the alunnZfeZEX aV^J? 6b V ,as not P oUshed b V 
in the presence of the amine and f^olST Al The ? resuIts *«. 

hydration ( or partial oxSation ) Si bv £ IJJif"^ *, I 5 )c ? ded ^ me A1 
r^e to the absence of atSve. L p 0 £hfi S **£ £x%Lu ' layei < Fi * 4 >• 

of the Al ( Fig. 5 ). puusrang rate ot the SiO, film is negligibly smaller than that 

Application 

n^ssp£if& rzisfctiSF a combina « ion * * 

diameters were filled with fu^KiS *A1 fL^Hta^i ^S^TT^- holes of 07 
was selectively removed by the AFP To minir^ze^P J' 7^ * e J A1 f,hD 00 ^ Si °> 
so-called as "over-enMiimt" a hiehrm iMrfn. $ h 5 n,lcal ^hing mside of the Al plug or 
selected because otSarge mJS^JZSZ^ I?*** 1 **" 04 ^was 
water washing process only, Ae^TS^s^ttom ™rLf .^h^ "? ( ^ 8 >- After a 
successfuUy obtained ( Fig. 9 ). P 8 scratches and abrasive-particles were 

Conclusion 

metallization of ULSI devices. ' lndKatlve of a «** practical use for the 
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Figure 1 An illustration of a semiautomatic 
polishing equipment for the AFP of Al films. 
The polishing liquids of the amine and the Hj0 2 
solutions are dripped to the polishing pad. 
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Figure 2 Effect of the H 2 0 2 concentration on the 
Al polishing rate. The polishing pressure and the 
amine concentration dripped were fixed at 0.28 
kg/cm 1 and 1.0 wt%, respectively. 
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Figure 3 Effects of the amine concentration 
dripped and the polishing pressure on the Al 
polishing rate. The H 2 0 2 concentration dripped 
was fixed at 0.6 wt%. The polishing rate is 
affected by the amine concentration ( a chemical 
factor ) and the polishing pressure ( a mechanical 
factor ). The polishing rates were larger than the 
chemical wet etching rates of the Al, ( V. ). The 
Al film was not polished by the HjO, ( oxidizer 
) solution only. 
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Figure 4 A mechanism of the Al polishing by 
the AFP. The AFP is proceeded by a kind of 
chemical-mechanical polishing, in which the 
hydration of the Al surface occurs by the reaction 
between Al and the polishing liquid dripped, and 
the surface hydrate layer is rubbed with die 
polishing pad. 
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Figure 5 The polished thicknesses of the Al and 
Si0 2 films as a function of the polishing time 
duration. The polishing pressure and the 
concentrations of the amine and Hj0 2 solutions 
were 0.46 kg/cm 1 , 0.5 wt% and 0.6 wt%, 
respectively. The polishing rate of the Al relative 
to the SiOj was more than 100:1. 
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Figure 6 Process sequence of the Al plug 
formation by (a) an Al- reflow sputtering and (b) 
the AFP. 6 w 




rtfT? I 5601,01131 SEM micrograph of 

holes obtained by a Al-reflow sputtering The 
substrate was heated at 470°c. 
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Figure 8 Effect of the polishing pressure on the 

( vj/v S ) 1Dg rate nmvt 10 At wet etching mte> 




fhwEf- 9 SEM m ! CT0 8 ra P hs of (a) the surface and 

S2 JepSS" oftt * M plug obtained by 
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